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(57)Abstract; 

PURPOSE: To provide a semiconductor integrated circuit device which can fast select 
even a large number of data. 

CONSTITUTION: This semiconductor integrated circuit device is provided with a data 
selection circuit 100 which is connected to a 1st power terminal VDD, a precharge 
circuit 200 which is connected to a 2nd power terminal QND and recieves a precharge 
signal and a wiring 1 which is connected to a common connection point X between 
both circuits 100 and 200. The circuit 100 includes at least the 1st and 2nd data 
transfer circuits 102-1 and 102-2. Thus a 1st input data signal A and a 1st selection 
signal Ba are inputted to the circuit 102-1, and a 2nd input data signal B and a 2nd 
selection signal Bb are inputted to the circuit 102-2 respectively. 
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SO, C©8Hmcffi3ifc8|[gS&8ll9£, iH+Zvtm 
RAM (DRAM) V>T-W)\>*7l'97>®mtfoM 
Lfct,©T?*5o 

[0 0 3 5] 07 tt, C©^©^2©^ffifPJtC^D 
RAM©iaBSW47CJ>y{'0, 08<i, 07^^1-1 6 
^ ^TtT 7 h -b /1/7 P-©-o%i 0 3¥«B<c^ L fc7n y 
^0, 09«, 08£^t2 5 6*Dtryb-fc;l/7P- 
©-O^«fcy^lt^L^-/n-y^0, 01 0«, 09 
\C7f,t DQ/v^7 r© o^J: D»«»c^tfclHlSS0-e 

[0 0 3 6] 07lc^tDR AMtt, 6 4p<^lfyhD 
RAMTfeSo 07tTxtJ:?li:6 4^^7hDRA 
Mtt, 4ffl©l 6^^ftr-y F-t^TU-A. B, C. D 

[0 0 3 7] *p.{C08IC/tT<J:^I<:, §1 6^^1f7 



(7) 

13 

§ 0 D~f3-ina±, 1 3*J©a-7FUXA0R~ 
A12R, BA0R~BA12R WAt}Ztl%<> 16* 

XA0C-A7C, BA0C~BA7CMJj*tl*. 
1 eyffCy h-fe/l/7U-(i, 2?>t6 4(ia©2 5 6* 
ntTy h-fe;t/7U-£#ft 0 
[0 0 3 83 129 t/Tt^t, 2 5 6*ntr>y h-fc^ 
7k (ARY) ©ffifflfltii, tfyMftff/U^-V-i* 10 

msg (po . i>>7,7y? (sa) *s±tfDQy-h 

(DQC) MEBTCftTt*. e«yMW#7y*+-S? 
ESS (PC) 14, eyMMM (K*Mtt«k tT»h 
8BLf:fifti;yh«BBLt*#«f. ) ©*ffiH*-f 

*w»7y*+-5>*tifcfc **y-fe;v (cell) *» 

t, flfrft*ffill#»4t*. nvzTzrf (SA) 

ti, c©a^4«tas*imits. DQy-h cdq 

g) a. nvxrv-t (SA) TJ9H«ftfcr-*fi5 20 
*, fiecSLfcjftvr. T-Zm (DQlgftli. D 
Q$DQt£ffiDQHBDQfc*£fco ) tg»t*. 
fl^CSLtt, **y-fe;l>7l/-©*92»*»RtSfc 
J&©{i*}T*£0, *9i»r3-^*»6{H*«ft« 0 CO 

ftrnwcffis d r a Mm T-mms -mo 2 5 

6K-feA/7U- (ARY) ©PS«C4»toEHl/C^ 

[00393 C ©gftflWCftS D R AMli, / >J 
-KftfW, *>Z7V? (SA) TiiISS nftr-f 

09lc,WI®QDCy<7 77 (DQB) tA 30 
fit*, DQ/W77 (DQB) tAfi<*ftfcT-*te 
DQ/W77 (DQB) T. *6tJtMBSft*. 
DQ/<?77 (DQB) "P, SfctBttSftfe?*-*© 
*§!i, y-K5-fhr-j»W* OJ-F^Fr-*® 

y-**SBRWDfc*#&„ ) iCAfcSftS,, 
[0 0 4 03 Ed 1 0tjjVr«fc9t, DQ/W77 (DQ 
B) tt, DQjgft (DQ, BDQ) B|0«fiUI*-f37 
WXt5DQ»-l'37^3 0 0t, r-*f|#*» D 
Q«Bt*6rt»DQ«Jt (DQ I , BDQ I) tSIt 40 
*fiiy-h3 02fc, rtSDQf^m©«{ftt*<f:3 
7-<XtSrtS|5DQ8H'3:H , +f3 0 4i: > rtSPDQIS 
ftRd©fB^&tt}&s-fs-t;/x7>73 0Gi:, rtfflJD 
Qfa*f©T-?*, V-YUh-r-Zm (RWD, 
BR WD) tffi7jt5RWDtl*tF7'ftrv^@8S3 0 

[o o 4 1 3 tfc, y- f Fr-*iaj»ffiffia 

fc-fa?* X*t*RWD$H 35^-^3 1 Otf, y-F 
Fr-*I31RWD fcK&y- F^-f Fr-2lgB R 

wDt©nc»««nT^*, so 
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[00423 008^3-5^3 oott, mmmsi 

^VDDtDQttiOntaMtSWSftftPMOS 3 
2 1 £, aS8J»VDDtBDQl8fc©ll|tiajfiJt»» 
£ttfcPMOS3 2 2iU DQ&t BDQ8&©f9ti3 
HfclfcRSftfc PMOS 3 2 3 tfrStS* P MO S s 3 
2 1, 3 2 2, 3 2 3©y-Mi«l«U DQ8H3 

xahjc EQ*»w»*n*i!i»i:««*nTO''*, 

[0 0 4 33 fiiy-h 3 0 2J4, DQ$|£ DQ I f$tt 
©R8tifi?IJtJg82ftfcPMOS 32 4 i, B DQ$£ 
BDQ 1 ttkOlWt AWK«K*nfc PMO S 3 2 5 fc 

£#& 0 PMOS s 3 2 4, 3 2 5©y-ni ; en ; p 
*U EK5y*ffi»mATCH©RlBfi»LATCH 

[0 0 4 43 rtttDQ«W3-7<f»f3 0 4tt. *8iI28? 
VDDi:DQI®t ©WCttMfcillte tlfcPMOS 3 
2 6t, «2S$?-VDDfcBDQl*3|£©ll8tia?lJt& 
8fc*tl7cPMOS 3 2 7i:, DQI*8£BDQI$8fc© 
WtttJ»Jt«»«ftfcPMOS 3 2 8fc«d«J. PMO 
Ss 326, 3 2 7, 3 2 8©y- MiWFtU DQ 
«W a^XOTC EQ*HJ«&*ft3«!8t»&SftT 

[0 0 4 53 -tVX7>73 0 6Ji, ta^STVDDt 
DQ I 8te©R8tifi9Jt&$£ftfcPMO S 3 2 9 i\ 

ws^v DDi b dq i «i:©iaitiawt»«g*nft 

PMOS 3 3 0t, E|g?y*flM§BLATCHiMtt& 
ZtlZJEMtDQ 1 fat©|l8tfi9Jlcm*tlfcNMO 
S3 3 It. Ste^vf-m^B LATCH^ffil&SnS 

mt b dq i ^t©rati«?ijt«rttfnfcNMo s 3 

32i:£ft#<, PMOS 329©y-h«BDQl^t 

arasft-c^s. PMos3 3 0©y-MiDQiiat 

fl»*nrt^«. NMOS331©y-MiBDQl|g 
fclHKftTl**. NMOS 3 3 2©y-FtiDQl*jl 

t»««nx^5, 

[0 0 4 63 RWDftftK9<fevyHR3 0 8lk D 
Q 1 «ttttt;SftfcA;MKP*»02 A*I©N O R y- 
F 3 3 3 fc, BDQ 1 OcttRStlfcA**?*^ 2 
A*©NORy-h 33 4t, NORy-h333©UJ 

7j«sfffcigmtitf@ii$?G n d ^onttt^tmi^n 

fcNMOS 3 35t, NORy-F3 3 4©W«?-t 
IjgfiSffCNDtOHIt^Jtft^nftNMOS 3 3 

tlftNMOS 337 i:, BRWD^tmW^CNDi: 
©Wl(C(ajriJli:fiEKSnfcNMOS3 3 8i:^t; 3 NO 
Ry-h333, 334 Ztl?tWm<D A^«S?ti, 
N AN Dy— F 3 3 9©Jll**f ttt«*tlTlr>«. 7 
U'/J-t^^a >©ft<6©7 F UX{|5f # A D D R E 
S S ti, N A N D y- h 3 3 9 ©ffi»© A^3ffl?t A^3 
**lSo NMOSs 33 5, 3 3 8 ©y— F Uftl/F 
ft, NORy-F3 3 4©lIl^?tg^nT^5c 

nmoss 33 6, 33 7©y-Fti ; en? r n, NOR 
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y-h 3 3 3©ffla^fc«tt*ftT^*» 

[0 0 4 7] RWDISK3v^/3 1 Oli. ttStt?V 

d d t r wmtmic&mc&mntc p mo s 3 4 

Ofc, ^aUS^VDDfcBRWDi^tCDliatiliajlJli:^ 
£ti;fcPMOS34 1 t. RWD®tBRWDHt©ia 
lO&Wfc8St2tlfcPMOS 3 4 2£££fc, PMOS 
s 34 0, 34 1, 3 4 2<Dy-M**ft* r n> RWD 
8Efi-f 35 4 B R W D E Q L tfm&ZtlZm 

[0 0 4 8] 01 Hi, 01 OlCSVf DQ/Sy77©Si& 10 
fM^tftftSBBTC**. 01 HC***$liU DQ 
18l<( 3? 4 XmCEQ. tiAlfRWDllfift^a^'f 
XH§ B R W D E Q L tf*tl*tl. ft l/"Ol/© D 
Q«-f 37*^3 0 0, rtfflJD 0^37^^30 4, 
RWD*-f35'f"lf3 1 0tt*7LTl/S5. Sft, Sfe 
9y^flWB LATCH*'. tt^KOtt. fcity- 
h30 2<i*7LT^5o 

[0 0 4 9] COttttfr*. DOjSH^-fXfl^C E 
Q, 43itfRWDSSfE'f3-7'rXfi^BRWDEQL 
^en^tlffi l/^Jk £$E7 y B L A T C H 20 
U^lCtS DQ^37^+f3 0 0, rtSPDQ« 
-<3^+f3 0 4, RWDlSWa^-ftf 3 1 0*5<fctf£ 

&y- h 3 o 2 as-n^n* v-r-So cmomm 

C EQfeAt/R WD©S$H'1'35^X^§B RWD E Q 
LWlfllJ&l/'Wfc**!:, DQ^35'f-9'3 0 
0. rtSPDQ8N3-7^->f3 0 4, RWD^37^ 

3 1 oti, stf*7t5 n t-*ii*§«, eiy-h3 30 

S. rt»DQ«»Klga«nfcT-^®«tt, RWD$ 
*fK7^try^[s|SS3 0 8<DNORy-h3 3 3, 33 
4l<:Aft£tl5o NORy-h3 33, 3 3 4tf, NA 

NDy-h3 3 9©aj>Wi*fi<:«}:-3T. ffittttmtao 

MC&CX, NMOS 3 3 7, 3 3 8<0^f W?my 
•T5o m«fNMOS 3 3 8*^ytSt> B RVVDH 
<Dl?5tf> NMOS 3 3 8£ftLTM&?GNDI;:|p] 

fro-ramam, BRWD«a<omtttt, iasi^/u^e 40 

U^l/fc&So RWD*8©®{i[«, 

coj^iclt, DQ®*we>, rwd 

[0050] NMOS 3 3 7tf*VLfci:t}C 
& RWD$S©SffiMfc1B£i"lT. RWD$§©«&iii9i 
U^I/frSffil/'Wfc&So COfcS, BRWD$(D« 

[005 1] C©HfiS»IJlC^3 D R A MT'tt, D— f 3 
-$f%RA,TBB«tlTt»* 2 ffl© 2 5 6 K-tr;l>7 U- 
(ARY) A^lcgftfl:**!, 09»C/T-r*7AiiiR 50 
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S LfciOfafRUtt-fO, ItSftODQSIMCT 
-*tfiffiRfW<:Ex.£n5o 8{@©DQAy7 
r (DQB) T»T-*fll*#*««ftT, 8*f©RWD 
filtr-^{f^eto5 C fclc&So £ y- F 

4f@o 1 6^5tftr^ h-ttir u-kxizts^x 
m\cW7Lxmtiz<ox\ %mv7±fcX'iisx 

4 = 3 2 try h©r-*#RWDfS*t*£fc-3T*->' 7 

C?;l/?7U*X|sI!&) tcA73$ns<li:*5, ±£Jv 
JW^U^tf-eSttOTKl/* (A7C~A1 2 C\ B 
A7C-BA 1 2C) K < k-DTl^<OU-F7l'h-f- 

ma r w d<qt- * vmatre y - ft- r 

r-tAO, Htfi^-yFDou t icifjjitTffi^Sti-So 
01 0lc*-rDQ>W77li, y-F^WFr-i'lgtt 
(Q7y*+-i VUOWt "H" U"0MC*3Ci:tf*C 
£, DR bM<D-?>\,?7UtXWfflC, 01i5<fctf02 

[0052] j-wm m$-u, t&omtt 

MX&*), 1v7Wts>t>khZii\rcT-Zt>\ 

•y F D i nfr£, A7jM-y77l£A7]£tt, 7^hr- 

2$flWD, BWDfctfiT^tl-So ^LT, 'J-Kv;l/ 

YDW-fWJVX-smTYVX 
(A7C-A I 2 C, B A 7 C~B A l 2 C) \Z.£r>X 

ittw-v^ VT-mMRWD&mztix. <% 
mt. mmQ>^77 mm?) mmtx. d 

[0053]^ rXMJ-moftttte^^Tttaa 

ftTt^ 'J - Fv;l/^7P^-9-& 7f h ih'S-'JVW 

[0 0 5 4 ] 0 1 2li07 Icjfst V- KNT^^U** 
Fv;^7Ui'-9-©1SPI8Wft7D -y ^0?*5c 
01 2l£irst <k5K, y-Hv^ru^&^-f 
;l/f-7b^-9-tt, v;l/f-7U^X{S^4@Ki Oi:, 
<;-Kv^7U^l 1 t, ?<<h-?)l?7UWl 
2£&iStS. 

[0055] %'1L®& 1 0 Ji, 5 *t<D*7 A7 K UX 
(A8C~A 1 2C. BA 8C~BA 1 2C) frS, 8 
*©v;^7U^xm#BMU L 1 ~BMU L 8, 
t/4*<0v;l/^-7P^X©^BMULA~BMULD, 

2$©v>i/?7i^x{is*8£<*-e-;5o 

[0 0 5 6] V-YiWf)/M\ Hi. y-v;l/'J 
- K«W*itf?7 h 'J— K»fWI«:|»8* n*, J 
-im- FftfWttt. 3 2 *}<Dy- Fv'T h7*-? 
®W (RWD1-RVVD32, B RWD 1 ~B RWD 3 
2) 1?t>, 1 2*<DT;^7l/i'X^BMUL 1~B 
MUL8, BMULA-BMULD^ffl^Tl tffilfM 
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tfaiu coaiinfciJ**. i«oy-Ff*->«« 
(r d, brd) icmfmicmtZo 

[0 0 5 7] Sft, rXhU-KIWWlCtt. 3 2*t<D 
'J-F^-fFr-^tt (RWD 1-RWD3 2, BR 
WD1~BRWD32) ££TSA,T', 32*f©£-C£ 

i*M>y-K*-MW (rd, brd) mmicfc 

[0 0 5 8] MVVtof-JWVX 214, /- 

5 0 /-v^-rmwcii, 3 2«©y-F7'fh 

T-*8W (RWD1-RWD3 2, BRWD1~BR 
WD 3 2) 1 2#© , ?;l/?7U7X{I«tMU L 1 
~MU L 8. BMULA~BMULDlCfflOTl*f£tt 

jiytau imuhT-mn (wd, bwd> 

[0 0 5 9] rXF?^ MMPtltti, 3 2*»<D 
y-F^Fr-^tgtt (RWD 1~RWD3 2, BR 
WD1~BRWD32) ££T)IA,T\ lftO^Fr 20 
(WD, BWD) £, 3 2*f<D£Tfc'®&KH;: 

[0060] zmmzmLzm. 
mc-o^xtmt^o ® \ 3t4, ii&?w7s&wi 
<SLm<D®m®-?&%„ mi 3\c*rz?\c> 
i/*x<I3b*bhi 014, i imwbffistm 

*?8£ffly- FEISSl 4-1 — 1 4-12 Z^tSo 1 2 <@<D 
y-FHR©^ Y-Melggl 4-l~l 4-8<D8{0l4 
Ml*tU 3W<0*7A7FbXA8C~A 1 0C, B 
A8C~BA 1 0Cfr£, 8#<OY/l/^:7V?X{§^B 30 
MUL l~BMUL8£8££-tt5 0 $fc, W)V>>f- 
FE8§1 4-9--I 4-12 <D4ffll4. 2*f©^-7i,7FU 
XA 1 1 C, A 1 2C, B A 1 1 C, B A 1 2C*>6, 
4*©Y;U*!/l/$'XfI*§BMlJ l.A-BMU LD£H 

4^5, cne»i 2<@«Dy-F@gsi 4-i~i 4-12 
<D(ffl/£{i, ^-rntaffisi^-efeSo y-F@ 

ttl 4-l~l 4-12 «i Y;l/?7l/*X{|*f BM 
ULl^%SS-e-5y-F@l§l 4-UCO*J&gLT3tt 

[006 1] y-hESgl 4-U4, A-5A7FI/XBA 40 
8C, BA9C, BA 1 0CO3**A^t-r-5AND 
y-M 5£, c©ffi**-*©A*tL, 

-TV^XfgffBMU L 1 fTSNORy-h 1 G 

[0 0 6 2] N 0 R y- M e^ffi/fflDA^tli 

T E S T(4> y-v;l/*-FB#IC{S^;Ut*«)s fX 
F^-FBffcftl^rt'tfcSo c<D/ci6{i:> V-T/l/* 
-FBflCtt, NOR y— F 1 6frP>, ANl)y-h 1 5 
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'/Xfl^BMULlOttiftl^Mfc, ANDy-M 5 

[0 0 6 3] rXF*-FI$l<:»4, NOR y— F 
1 6ti. ANDy-F 1 S<D&lHs*Mzmt>r>f. S 
JC^l/^l^Xfl^BMUL C 
©J;$fcl/C*J**ft/fc. 1 2*<DV^yW7X<|^ 
BMUL1-BMUL8, BMU L A-BMU L D14, 
y-F'Y;V?7l/?+M l, MtflC^ F^rt^l*'? 

•yi 2icf-tx ; en«t^n5o 

[0 0 6 4] 01 414, V-V?)l*7U>?V\ l©rt 
SCB5hit*«BSWlC^tyD-y^BI-p&5 0 01 Alcm 

*X84 0 0t, ^2v;l/^7Ui'Xe4 0 2i:^ 

[0065] SlV>l/*:/l/$Xft4 0014, 4fI<Z>V 
7-1, 1 7-2, 17-3, 1 7-4£3 
t? 0 1)\,=f--f\s>>7Ml& \ 7-114, V/br/MZtt 
BMUL1~BMUL8ICS^T. 1 6 *#tr-y h-t)l 

7 is- a \cm* tat 8 m y - f^-t f t- r 

WD1-RWD8*, l*f©lWJ-F8WRDAlCY 
A/??l^Xt5o Attic, v;l/f-yi/^XH»l 7-2 
it, v;V?:/U?Xfi<tBMU L l-BMUL8ti:S^ 
T, 1 6*J}\Zvh-tiil<7l>-B\cm2tirc8tt<DV 
-F^Fr-^ISftRWDg-RWD 1 6£, ltt<D 

rtffljy-FJiWRDBicv^yu^x-rSp mis* 

v;l/^yH?X@gSl 7-314, ^l/^TV^Xfl^BM 
UL l~BMUL8Jcg^T, 1 6*iSZv F-fe;l/7U 
- C tftttStifc 8 'J- Y?J F t-^«IWR WD 
17~RWD2 4*, 1 tt<DrtS5y-F®ttRDCfc:Y 
^T'Ui'X-rS,, PWiC, v;l/^7U^XlHl!gl 7-4 
it, v;l,?--/U?X{g^BMU L 1 ~BMU L 8Kg^ 
T. 1 6^^fcT^F-b^7U-DI<:ftg!^nfc8jtt©y 
-F9«f Fr-*t|ftRWD2 5-RWD32*, l^f 

ortapy- F«Jt r d Dicv^yu^tSo 

[0 0 6 6] ^2v;l/^^U^XS4 0 214, 1 ffl<DV 
^T'Pi'XlHlSSl 8^#tf 0 V;l/^yi/^XlHl!Sl 8 
{4, -?A,??Ut>\m BMULA-BMULDKS^ 
T, 4«®rta5U-F^RDA~RDD«r. ltt<DU 
- Fr-5f|SWR Dlcv/^yui'Z-rs. 

[00 67] 01 514, ®l-7;l/^^XS4 0 0*< 
^ty, v;l/^^p^xisl8Sl 7-l<Dlnl^0T-*5o * 
*J, Ml V;U^yu^^S4 0 0*^tf, (a<Dv;V^y 
U^XIelSgl 7-2~l 7-4W?-tl^n, v^-^l^^X 

zm-emmmtmm--?&z>o .tor, giv;i/ 
^4, v;u^^L/^xio|gsi 7-wmcmirstm 

[0 0 6 8] -^U^XIalSSl 7-U4, y-F^ 
Fy-^^RWD1~RWD8<D8*5:, 1 *©^SCy 



(10) 

19 

- Kt-*8R D McmtitZiEmm-?)\,?7l'>; 
X08&1 9t, R&U-Kv'f hT-^ISBRWDl- 
BRWDSCS**. l#0Kfirt»y-F7 f -*»R 
D AKS^f SR«^9ffl^T7U*XH»2 0 fc£ 

coo6 9] m{mm-?)v*7i>'jzm\ ut. m 

T-*E*HEj§fflPMOS$2 (2-1-2 
-8) ^til*l^fflPMOSS3 (3-1-3-8) t©ift?IJ 
@SS 1 0 2 #4 *JtfJfr 5 8*M9J»Cftoft^, T-* 10 
fgf A-D* y-F9-f hr-^ii#RWD 1 -RWD 
8lcft-9ftja. MtfJciim<l*§Ba~BdtfV4>T7V 
7Xfl€BMU L 1 ~BMU Uc4-d/-c^T-$5o 
[0 0 7 0] «$/-FXc fcli, W^-^2 

T<fc5rt$U-FT-*<l^RDA£UJ*n|-5 0 iff, 12 

(C©S^*ttfflWrffiGND) »i^@!8rtfci3W 
5fi^fft«fi%^LTl^o 20 

[007 1] K«l§fflYjU*7U*X|B|R2 0fc, £ 
fflfI^fflv;l/*7l^X|s]88l 9£R$©8t$TNfc5o 

^RWD1~RWD8* hT-?m 
B RWD 1 ~B RWD 81C*oTV^ u 

[0072] n. mm%m>\>-7-7 vt^mm o© 

S»Ktt*!HR92 -1-2 '-8*, UttHRfflPMO 

smz&mxmz '-1-3 '-85:, «$/-fbx. 

[0 0 7 3] 01 6li, $2-?;l/T7 , l/i'X&4 0 2tf 

ti?. -?)Wf\s57,®'&\ 8©@bh"C**,, -?>i? 

yi^XESSl 8li, v;I/T7>*X(§IKn 7-1-17 

-4ti3j^ mmm^ywxMm 2 s& 

fi<tfflv;^y^X|llK2 3ti£^-Ct,^o VArf- 
-tVfzmim. rt»'J~Fr-i'«RDA~RD 40 
D©4*£, l*<DU-Fr-^ISDAIC^t5c V 
;V^^U^XIh]SS2 3ti, S^rtgPU-Fr-^BR 
DA~BRDD©4*£, 1 $©£fE(WJ- Ft-* 
ISBRDIC^-TS, 

[007 4] Effi{g«tfflV;l/*:7bi'X|a|S82 2ti. 0 
l te«tO ; 02l<:,TxL/'cast|3J«!««}^rr5 o 1#l<: 
T-*{§*t£afflPMOS$2 (2-9-2 
-12) (O^^nii:, FW-FT-*fl*#RDA~R 
DDtf^ftSiS, ittfKffl*3«RfflPMOSS3 

(3-9-3-12 ) (C-7;Ur7lx^X{|^BMULA-B SO 
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MU L Dtf{K*&£ftSj£T'&3o 
[0 0 7 5] #ifi/-FX. IC& <tyrt-H2 
AQAMfimZft. C©^y/<-22 4*. W*S^ 

;l/T^bi'X@^2 3t., iEfflfa^fflv;l/r^U7XlHl 

K2 2 tmvmv&Zo tzitu wmm?&z 

©?, T-*^£ilfflPMOS 2-9-2-12 ©Y-b 
tli, gfEPW-FT-*{g^BRDA-BRDDtf 

[o o 7 6] lit w&mmh+iwT.mz 3© 
0ss^tic*5i>t a^n^tu t- zmsMm p m o 

0 s sicii# ( TO% 3 ' -9- 3 ' -12 my- F B 

X, T+—>*"Wci&© N MO S fcfi#.TO^ 4 

'*, sp.t«ay-FicA^^«Eurcrv/^-*fc 
fx@»2 20iiitt«?i:«js;«*, *©»»!«*** 

[0 0 7 7] UBy-FT/l/^yHr^m 

^XstTMWkfflmcmZt. 3 2ft©'J- F-7 
W}-T-i<l8RWD£, -g©v;^rU'i'X@!STx 
l»cD'J-FT-*l®*fRD{c*Tji«t5cfc'Jt, U 

[0 0 7 8] gfc, mi v;l/^^U^xa4 0 0*# 
t?. V;l/ T 7*U7X|e]S&l 7-1-1 7-4©ffi^9«, 
BPS 4 #©'J- Ff-*KBf R D A-R DDK 1 Of 
O* £fM*©lfiA/<»77*tttt*. *l/t» »2T 
;Vt7U*X&4 0 2 *#fev;l/ry 1/^X0881 8* 
U 1 W©y-Fr^*88£ 1 ffl©tttfjM-y 
7rt*g«tS«fc^l«:f5o ^©.kolcftiStfttf, 
XI tT7MS^©DRAMtfttoy, x4K*HfWi© 
DRAM*l95<lt*-p^5o 

[0 0 7 9] CO* 5ft, m*.vY%fi>m%. DR 

>©&£* if lo©DRAMT-y7*e», x 

1 tT-y hfflfiU, x 4 tr* htMEO^f n©DR AMfcfc 

[0 0 80] C©J;'9*v;l/x7H'X@JS^S(S{<: 

^fc«wii. S48a*«jri»t*c*. x i k v h 

«}j«fe«J;i;x 4 tT-y n*>*SKT-t5 D r 

AM^WlcfUenSili:*^, C©5S«Jct^T, 

[008 l] HI 714. HiWy h&mm?2ZDR 
AM©U-Fv;Uf-7H^-9-(O7D-y^0T'ife5, ffl\ 

)1>?-7U?Z&4 0 2t*ZMcm?ZV-\ ! T-$ 
I8WRDA-RDD tC(i, X-f y rHBSffll 4 5 0 tfRIJ- 
6ftT^«. Xl'-yx|Hl8SP4 5 0ti, U-Ft-^ 
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tile 1 -ofomiZtitcM";? 0884 5 l -1-4 5 1 
-4*%tSo 7-f7?0S&4 5 1-1-45 1-414, y-K 
r-*IS*fRDA~RDD£, £2v;t/f-7l^7&4 

0 2, JSitfBtfJ'^TlM 5 2©&"fftfr--#KW 
0»*T»«t*. C©«0«ittt. «';g|A<i^x4 
©«ftU^;W£S^Tfft>ft*o Hi>jM-v7T^4 5 2 

14, 4 mv-v'T-mm da~r ddkmisl 

fc, 4flf©iU*I>W77 4 5 3-1-4 5 3-4££t>\ W 
*J/*7 77 4 5 3-114, X 1 MtA4>££. *i«feCf 

x4Cyn««ot*<!)^fnttai-ct«!ffl*n«. 10 

<:©£&, 7^7*0884 5 4£ftL-C, U-Kr-* 

m*{R Dfcitf 7^7*0884 5 1 -wtmtnx^ 

5 0 7^7^0884 5 4fc, 7^7*0884 5 1-1-4 
/W77 4 5 3-2-4 5 3 4(4. X 4 If 7 h«Wt© fc t 

©&, ffiffl^tiSo 

[0 0 8 2] v;l/^7^X<l^BMULA~B 
MULD, fc\fctf7U?+— 7{|^PRCH14, jg^lP 
jSttfc0884 5 5£ftLT, »2V/l/*7Hr7R4 0 20 
2©-7;l/?7U*7088l 8lcA^*nSo d*f#ffitt 

{kisj?S4 5 514, fl^ttk: i o-roK^enftoRy- 

H0884 5 6-1-4 5 6-4*>«ktf A N Dy- h0884 5 
6-5£3&, ORy-h0884 5 6-l~4 5 6-4©-73 
©AflfcliWUFn. f^BMULA-BMULDtfA 
*F<*ft, flMtf>A*fcl4*tl*ft. 9J»J«it©^Bx4 
#A*«n5o ANDy-hH»4 5 6-50 -tfOAft 
Icittftftu {gSfPRCHffAfrSffl, {^©Aftfc 

wott*ii#x4««A**n» } 

[0 0 8 3] WmZtm*. ttimWlVtZlCii., 30 
ORy-H3iS4 5 6-1-4 5 6-4*5J:Cf AN D¥—b 
0884 5 6-5©ffl;>Jl4**li?ft, {f^BMULA~BM 

uld, PRCH©«ft^;ncfi:>{;T^fbrSo C<0 
tztb. ?;l/*7l^7088i 8l4}£tet*.&, 
[0 0 8 4] W0«Af^X4^«U^;KDtt 
JC14, ORy-HHS84 5 6-1-4 5 6-4©ffl;ty4itSU 
"OWcHllStU ANDy-h@K4 5 6-5©ffift{4ffi 
b^;UC0^^nSo c©fcfc, v;l>*7l^;*08& 1 

[0 0 8 5] H I 814, El 1 7 iCmtZJ 7*0S8©0 40 
SS0T?fe5o H 1 8IC14, ftlCX'f 7*0884 5 1 -1, 
*5.kt/;W7*0S84 5 4©08S0tf*<*tlT^-&c 0 

1 8lc*r£*(t:, 7-fy*H»4 5 1-114, 4{|4I©C 
M0SSh5y77r • y~F0884 7 0-1-4 7 0-4 
££#0 9)9&*{!«fx4{4, y-Ma!8&4 7 0-1O P 
mo soy- K y-hHliS4 7 0-20 PMosoy- 

k y-h@!S4 7 0-3ONMOSOy-h, 
8S4 7 0-4ONM0 Soy- Hc^tl^tlA^ftSo 
itc. Jxfi#.M.)&*fgt|Bx414. y-HsJS84 7 0-l 
ONMOSOy-h, y-l-lelKH 7 0-2ONM0SO 50 
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y-K y-hiaigS4 7o-3©PMos©y-h, y- 
nass 4 7 o -4o p mo s ©y- nee n^tikiit n 

*, 

[0 0 8 6] (I©*? £7^ 7*088 4 5 1 -1T'&£ 
i:, SJy&Aflf x4jt»<iSl^;V©fcf, y-MH8g4 
7 0 -3*3<k y- h 088 4 7 0 -4tf * VU 1-088 

4 7 0-lt54tfy- H08&4 7 0-2tf*7tS o C©fc 
«>, U-Kr-:$»|!SRDA*54.tfBRDA{4, Vrt/*7 
U7XIUi^ 1 8ic8$£tt5,> 

[0 0 8 7] gfc, ^»JKAfI^x4^<5^1/©t 
£, y-h0»4 7 0-l*3<fctfy-hl§!84 7 0-2tf* 
7 U y- 4 7 0 -3*5<ktf y- h 088 4 7 0 -4tf 
*7tSo C©fcl6, <J-KT-*®RDA*5<fctfBR 
DA14, 7^y^EISS4 5 4U:fiEIB!«nSo 

[0 0 8 8] 7*0884 5 4(4, 4fB©CM0SS 
K7777 7 • y-h08S4 7 1 1-4 7 1 4Z$tS a 
W0&;Ui*§x414, y-h0884 7 1 -1©PM0S© 

y-h, y-h@8S4 7 1 -2©PMos©y-K y- 

H0884 7 l-3©NM0S©y-h, y-h08S4 7 1 

-4©NMos©y-nc^n?ftA^?nSo s 

«s^J0gJAf|^BX4{4, y-He]^4 7 1-1©NM0 
S©y-h, y- 1-0884 7 l-2©NM0S©y-h, 

y-H5jgg4 7 i-3©PMos©y-k y-h0K4 
7 1 ^©PMoscy-MC'fn^nA^ns,, 

[0 0 8 9] C©«fc-?*7l'-y^0gS4 5 4T'*-5fc, 
«0MAfl9x4iWl^M>j:«, y-h08S4 7 1 
-3t54t{ : y-h@g|4 7 y-h|5JK4 7 

l-lte<fctfy-MpJSS4 7 l-2^*7tS, C©fc46, 
U-Kr-i'^RDte.fctfBRDI.J:, tti^/^-y77 4 5 
3-UCjgr^n5o 

[0 0 9 0] f/i, fl';&A{gfe*x4fff£l^;i>©i: 

y-hlH]K4 7 1 -l*3«J;t/y-hlalK4 7 1 -2*<* 
yU y- MhISS4 7 1 -3i3<k t/y- MhJSS 4 7 l -4tf 
*7t5o C©ftfe, 7^«y^[318S4 5 l-l&tUtU 
-Fr-^^RDAfeJ;t/BRDA^, ffi^l/^y7 7 4 

5 3-llCg3S!*n5 0 

[009 1] l©7'T7f [5JK4 5 1 -2-4 5 l-4©lsj 
8S14, 7^-v^IhISS4 5 1 -KDmtimmTSbZc 

7 4 5 3-2-4 5 3-4l<:fi«l«:ft^nSi:i-z»ife5 0 
tfc^oT, 7^7^0884 5 1 -2-4 5 1 -4©0ES© 

[0 0 9 2] £U:, mi 7fe«fctf(gi 8IC^Lfc';-K 
v;l/^7U^-9-*WUcDRAMT*$5t, WD$;Ui 
^x4*iSU'^;l/ttSci:{i:<koT, DRAM^xi 
If 7 HSHfiglc?*, fi8l£«»)fc*fl<tx4*ffl^* 
fctSCtlCioT, DRAM*X4 KyH«J«CT* 

So 

[0093] *t. y-Fv^-7u**ti*. y- 
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DRAMtfx 1 £<y Fffl$?&Si:$£0l|fc 1/Ot'Jo 

si 9*3^^0 20 tt^-n^n, U-HTJl^^U** 

1 1 mmmtmmm&5c 

[0 0 9 4] 01 9fc*T«k-M;:, MS»K D-K-M 1 h 
■f-*fg*tRWD 1 ~RWD8li£ti$ (H) l^Ol/ft 
•dTV^o y-Fv-fh-r-^ftRWDl-RWDS 
©*T#, 01 0IC^LftDQM y7r{CT, W, & 

msvccicff^nr^sfrs-iMsSo sft. y-F 

l*7y?-ir-37l/C*<7y**- 
^fl^PRCmiftl/^VtfcotVSo T;U^ 10 
7U?X{i*§BMUL l~BMUL8fi, 
xm^BMUL2®*® (L) U"*/l/, {fili^T&U^ 

[0 0 9 5] £<0.fc<5&#llgfre>, yUff-i'lfP 
RCH£,Sl^;l/A>£, teU^l^tlTfTS-eSo C*l 

tai^m^s *®mm\s*>]<icmZo mm® 

1 9T?li> iJ-K^'T hr-*l8flRWD 1 MtfUtJU 20 
OSS?. ^Ktey-F^hT-^ISttBRWDl 
l^/Wc«t> « . * fc, y - F 5 * h f - * «» 
RWD 2»C*>vm ^©mffi^ffiU^HCjS^SAV 
*<QJS!cy- F-7^ hr-^WB R WD 2{iiSU^ 

[00 9 6] C©<k?lcy-F7-l'hT-*$ttRWD 

icvaagtf tu s c t -e, r-*fi^ y- ? 
y-F^i'hx-^^RWDST^aisns 

^XS4 0 0<0v;l^ 7 1^X0881 7-1-1 7-41Cr 

-*{I{§tfA£SftSo cct?, y-F^hr-*# 

ttRWDK R\VD2<02WO»li:Ja@LTafiW-r^ 

01 5h:^?'-?*?yU9XI§UBl 7-KDPMOS 
2-Ui, r-*f!^RWD ltf&l^>UT'fcSfre>588r 
U g*tlilPM0S2 -lit, x-SWBRWDltf 
©L^;I/-efe5^6WJi-r5c *fc, PMOS2-2&, 
T-*{|*fRWD2AM6l^;UT^fcSfr^iffiU K*f 
1CPM0S2 ' 2ti\ f-?i?BRWD 1 tfi&U^Jl/ 
T?<fcSfre>ig8r*So V^TV^XI^Sl 7-1 40 
fcj±, 3fl v;b*7^x&ffl<0v;^7P*X^B 
MUL ]~BMUL8tfAft£nT^S,> eel?. 
?-?V^X{a<f BMU L 1 , BMUL20&IC3&HLT 
Wm-%t, PMOS 3-li3<J:tf3 -HiO^BMUL 
1 U^I/?ifcSfre>j8[Sr U fitffc P M 0 S 3 -2*3 
<fctf3 -214^BRWD2^16l/^;l/-t?*S^P)^il 
fS„ ioT, 8#©y-F^Fr-*fgttRWDeO 
9^ RWD2©l#<D##jItfn, c<o\m\ flgS 

So so 



^IT-3 3 2 1 32 9 

24 

[0 0 9 7] y-Fv-f hT-*$*JRWD2£>r-* 
ti, «ffi/-FXo . BXo <0^-?tK*1ffit%1?t* 
(W-Fr-*i§ttRDAlc£*6nS„ 01 9fc* 
tig^TN&Sfc, hr-^RWD 2^151^ 

t>k glgy-F^-f Fr-*$BRWD2tf&U"^l' 
X-tbZfr*. «Jffiy-FXo #iSl^UcftS£*l, ft 
51/- F BXo »iffiU^;b<o*S-efeSo ens.**!/ 
-FX. . BX. <0®mMVA-22\, 2 1 't£* 

imxA*i£ftSo <<yx-$2 
fa^sies-es^ 02ot/Tt<k-?ic, rtapy-F 

r-^«|RDA<D^|gU^UcfS^, fi(Ert»y-K 
T-**|B R D AOtlitttll^W)**?**. 

[0 0 9 8] cKDA'jftfflltttf, flfi<D3ffl©V/I/^7U 
^XHS&l 7-2—1 7-4Tt^7U;M<:fT*>n, rtSP'J 
- F-r-*$*f R D A~R D D K^ft^tlflttftWlB 
So CW. r-*{|##, rtSPy-Fr-f^tRD 
A ~ R D D * X- ffli-m tlfc C £ left So 

[0 0 9 9] T-*mt>\ fWJ-FT-^&ttRD 

A~RDD$-e$#ttJ£4ast, y-F^Wi^-y 

1 \ <r>*>%, Sg2V/l/?-7l/?X8i4 0 2©^;l/?7U 
^XlElggl 8lcr-5'tfA*jSnSo Sfc, VJU*^ 
?XE!fgl 8lciiS2v^f-yp^Xgffl(0T;l/^yu 

i^^BMULA-BMULDtfA^ttTl^So 0 

2 0lc^-r<t-51C» v^TV^xm^BMULA-B 
MULD<D?^, {t^BMULAO^jWSl^/l/T* fifi 
tt£TBU*WC**o KP^ 01 61C^-rPMOS 3 

-9fc<fct/3 '-9tf*tveni?su (s<oai^is?fflPM 

OSSf3Ji^T3l»ftT^So <k^T, 4«£0rtSPy- 
Fr-^W<Dd^, RDA©l*}©^iS(fn, 

i m\ y - f^-^hwr ummmmtiz c 

[0 10 0] rtglJy-Fr-^WRDAtOr-i'ti, 

«a/-Fx, , bx. ot^-fnsjwts^-c, y- 

Ft-*®#RDIcG*S*ISo 02 01.1/Tttlg^Tfe 
St, rtSIJy-Fr-»8lRDA*'(5L/^;K SfertSU 
'J- Fr-^tSB R D A ^i@f U^)VX$> S £ , 
-FX. ««KU^^«:3t««n, ftiffi/-FBX. ti<g 
l^;KO**?^So Ctl6ftjffl/-FX. , BX. © 

wfttt-f v/t-* 24. 24' ic^-n^nA^^nsc 

02Olc^ti9{i: > y-Fr-5»8RDO*^fi 
^;KD**T'3&So 

[0 1 0 1] dOi^fCLT, y- K-r- jffaWRDK 

affiMAwsct-^ f-*fi#*«y-K7 t -*«*rR 
ns-psi^m^nso y-F-r-^iaMRD4-pffii*m 

[0 102]4i3, DRAM^X4tf-y bm&X&Zt 
tlcti, m2v;l/f-^L/irxe4 0 2»ft-a-f, rtSC 
y - F -r- ^t9W R D A ~ R D D iX^iHt tltz m 
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t\ Si v;l/^U^XS4 0 0^P.ifi}glctt3^^y7 

[010 3] %\C> TXbmfflzWTmitZo * 
-f, ®7\C*t£?lZ, fXhlalS (T. C) li> U- 
Fv/l,*7l/*-*&74 YV)l*-f\s5Vm-h*V7 

C) fcffi*/<v7rioWKa:aiR0B (S. C) ME 

tHSttT^s, m<m (s. o a, ;-7*y-F 

iftfNflc li U - Fr- R D ft* tf Kfs'J - Fr- * 
*|B R D*ft?ft«A»caj*/<v770AAt*aW 10 
ic&m&Zc -h\ fx F 'J - Pttfmictt U- Fr 
-**8R Dtskmm- Fr-^HB R D Ztl^tl 
*, rXFtsISS (T. C) KAflU rXhBR (T. 
C) T'flrXFfSlft^r^fflftiS&il.fc. titf]>^7T<0 

[0 1 0 4] 02 1 li, 07IC,TtrXFII18g<Dla]880 

02 1 Ic^ti^l^ rXFRSg (T. C) 
(i, D-Fr-*I8RD. gg5'J-Fr-*®BRDa' 

^n^ftAftsn^zAftsiflN an d y- f 2 5 1, 
u-Fr-^RD, mv-VT-zmiiwzn 20 
?nA;fo£ft3-A;fr3 , ©NORy-F26£ > nan 

DY-F2 5<Dtii;/j, MtflcNORY-F2 6©{i};W 

^-n-fnA^j^nsxoR (x*x*/t/-*>7*7) y 

- F 2 7 

[0 10 5] XORY-F2 7<Dtfj;/j{JrXFy-Fr 

8£/CLTfr£« gf£rXF';-Fr-*l8BTRDIi: 

[0 1 0 6] 02 2 ti, 07(<:/fxt$$[pJ$<D@S&0T' 
£3. 02 2lC/Tt«};9lCs 8JRBB (S. C) ti, U 30 

- Fr- m R Dff A^lcg^* tl5 C M 0 S F =7 
VX77Y-F2 9fc, K$cU-Fr-^ftlBRD^A 
tHc«S!^nSCM0SSi©h7yX77y-h2 9 ' 

Mos§i©h7yx77y-h30t. g&rxFi>- 

Fr-**8B T R D&kt!\cm$h5 CMO SS© F 
7^X77y-h3 0 ' fcfc^Oo 
[0 10 7] h7yX77y-h2 9©PM0Sy- 
F, h7>X77y-H2 9 ©PMOSY-Flcli* 
n€tlrXhtt#TEST^A73$n, F7VX77Y 40 
-l-29©NMOSy-K F-?;/X77Y-F2 9 ' 
©NMO S y- Fiai^tt^ftglSrX KI^B T E S 
T#Aft£tl3o F-5:/X77Y-F 3 0©PM 
OSY-F, F-5VX77Y-F30 ©PMOSY- 
Flctt^-n^tlS&rXF^B T E S TA'A^ft, 
F J 7VX77Y-F3 0<0NMOSy-F> F7>X7 
tY-f 30 ©NMOSY-FlCti*4mvfXF<I 
^TEST*'A^nS„ F7>X77Y-F2 9;|3.fc 
2 9 ' «. /-VMWW, KP£f X hfg^T I- S T 

mi"<)imv>*mMtZo h5>x77y- 50 
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F3 0*><fctf3 0 'it. r*MMW» afcrXHIS 

TESTarai^/o^Jwia**. «fcot, mm 
ma. /-vjwww, y-Kr-?«»RD*. a* 

«BtOUTK««Wk:««U -*7j, rXMWW, r 
X Fl) — Fr*— 5*8MtT R Dfc> HlA*»OUTl«:*« 

[0 10 8] fXFt-F'O^Simc-^Taft 
rXhU-KSf. 32*OU-F5-f Fr-* 
fJsMRWD^Ticr-**!*!*. RWteiBMIrt- (fit 
T, 3 2£v\-<DT—!t{mt^?) . 3 2 tT 

•y F<Dr-2{i'§ , i. Si v^7Ui'X©4 0 0©V 
;U*7HrZ[§K*l 7-1-1 7-4KA**ft, CCTll 

nfcr-^^li, S2v^7H'XS4 0 2<Dv;l/ 

r7u^x@ssi s-emmmmzkijzti, 
2isig<D^afiijas*%sti3c cnii, 01 3ic,tl 

ftck-plc, rXh*-FB$, TF. STfl5§£ififl^/Vfc 
U 1 2#©vrt/*7l/'yXfl*tBMULl~BMUL 
8, BMULA-BMULD<D$T&, (±g 

tl5<> 

[0109] rxFu-Fnt-eii, isu-r-**^© 

[0 110] ^*U-b;l/A^iS^ai*ti7c3 2e^ F<0 
r-i'fl'I^Tkx^-ftWnif, U-Fr-J-ll 
R D©m&fc<ktffi&y-Fr-*IGIB R D©mfiitix 

[0111] C<D^*lffi^lc^-r5» 02 3ti. 0 
l 5t^tv;Ur7U^Xt5IE«l 7-lflD»f|!«JI*, ^ 
iS6*Jl<:TxL/c:07? < fe5 o 01 5?tt> 8fcT-yF<Or-5f 
fi^****nTl>5©T, 02 3IC(i, 8\Z";h<DT- 
i>M^t^nx^Ct\c^ 0 8t7F<Dr-^ 
#^T[«J-T'*nif . 02 3 Ic^t A 9 IC , P M 0 S 
2-l~2-8(i^T+7tfti:5^ PMOS2 -1~2 ' 
8{i^T^>t3o cKD^ti, flb<DT>Ur7Pi'X@ 
881 7-2-1 7-4T&. ReilcjecS, COfcft. ft® 
U-Fr-^^RDA-RDD (OMmt Jt 
40> SSsFi§il';-Fr-^BRDA~BRDD©^ 
fft{i^T<S^;Utft3o dtiti. v;i/*7U*X@Jffi 
1 8<DA*r-^{i^**^T|3|-i:*Si:t*/Tx1-o A 
^>T> y-Fr-*&RD©®ffifc\ktfg(E'J-Fr- 

[0 1 12] L<D&o%WMWmft&-£1\tJ&<»T- 

zmz. 02 1 ^tTXhm (t. o icA^-r 

NANDy-F25{iiSfL'^Ot^€-ai^t. 
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ot, XORy-h2 7}cU\ SSL^©^^ ftU 
^WDOTfc^Aft^ft. XORy-h2 7{i. HSU"^ 
/KO^^SWAtS. ioT, rXhy-Fr-*l8T 
R D<Dnmt& U"Ok 5&r 7. h U - Ft-*© B T 
RD©«ttt4<gl"^l/tfcSo CtlT» rXb2nft<t 
©r-*S9tf, rX h U-Kf*-*«WT R DK3JI& 
W^nfiCatcftS, rXh2nft&©T-*<I#l4, 
(S. C) *^LTffl*/^7rtX*«n 
S, C©&, fHA^9770{BAlcttK2tift« H** 10 

Aiitfjx? H*6tt, «*« "h" ©T-*#iMjsn 

So 

[0113] y*u-fe;p*6K»tn*nfc3 2i; 

f-^iRD, Kfisy-Kr-*»BRD(i«lc, «U 

[0 1 14] COfift«fffiJ)U<:Sm-r«. 02 4J4, a 
2 3fcW& 01 5tji?t^;^^l/*xa»i 7-1© 
KlfHXlI«, «WWt*LftHT?*5. 8tTyh©y- 
iW©-5^, 10tfX7-L. PMOS 2-4©**'* 20 

FT-*«&RDA©S{ft{4«t^rt'i:*S. fifirt»U 
-Ft-*H|BRDA14, iMl^U-fifeSo Ctl 
its V/WfWXgmi 8©A£r-*fi*§RDA~ 
R DD> BRDA~BRDD<D-OtfX7-1-3Ct£ 
^A^TM/j^BBl 8©> Xv-LftAftr- 
^{iftfAftStlftPMOSli, 02 41;:*-<rPMOS 
2-4^[S|«IC^vrSo «fcoT, y-F7*-*«RDO 

mmzvKm- py-^fSB r D©m{4ii, wcffi 30 
[0115] c©*9ftaffla»s«nfcftOT-f t 

9*, 02 l fcjjiff XhBR (T. C) ickJltZ 
£ . N A N D y- h 2 5 (iiS U^/W)fi9*HJ*1"* 
Jt>\ NOR y— h 2 6 *HKl/*JWe«fc 9 , ^ l/*fr© 
fll9*ttJ*t*J:vlc4*. C©ft«>, XORy-h2 
7ictt, i£l^/l/©{gtfi:, KP*/U©£4|i:tfArtS 
n**$ICftD. XORy-H2 7li, ftl/*C*©flre 
£Htt»tSo i->T. rXhy-Fr-*8TRD©« 
{il4±E£$l<:(ai^Ok fiterXhU-Fr^HftB 40 
TRDt,±fafci5»lc&l/"Ol/£fcS«. Lft*ST> 0* 

"L" ©T-*)Wli*j2tlSo 

[0 l 16] c©«fc-5lc, c©XWicfteft|RGns«B 
■eii, v;^7bfX^©^T^Ji«tt/HtL. fro 
Afrf-iW^TAftttttf, A*Jr-*fl«f©ta 

aaaiwrctSo zi©i6a«i8i»©«fli*fl«oT, d 
r AM<DTXvmmm. rx nuss^flBBSft-rs 

Ci#T?£So 

[0 117] #lu, V-f hV;I/^7H^+)-{C-Q^TiSB^ 50 
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t5c 02 5li, Hi 2fc**9-f F^A'rT'H'tf© 
7ny^0T&S,, H2 5t^t<kol;:, v'fhvrt/T 
7U^-9-12(i. zmw)-Y7<<YT-*mz. 1 
O?ol3tt5ftfty-F7W>T-*$W1&0S83 1 
*^tJ 0 C <Dn&miZ%Z DR AMT?J4, 3 2 a© y - 
Hv'f hr-*8il*fRWD 1 -RWD 3 2*ft-3©T\ 
SR03S3 1 ©8t«U S«@K3 1-1-3 1 -32 ©. £ 
H-3 2S8t?*5 u 

[o 1 1 8] 3 zmmmm i tt*n*n, u-f 

-?««F7^eyy@83 5 (3 5-1-3 5-32 ) 
3 288©p7l , tryy@ifS3 5-1-3 5-32 ©-O 
Vjl^7*l/i>X|i«iBMUL 1-BMUL8, BM 
ULA-BMULDlcg^T, IftLTffittftS-ltS P 
5*tf2/yBtt»ttfc0K (A. C) 32 (32-1-3 
2-32 ) t^tSc 5S#?IUK 3 2 1~ 3 2 32 (i, F5 

-Ye ^yiRiK3 5-1-3 5-32 ic i ofoKftsntv 

[0 119] 3 2^©F^tr>yE!S3 5ti?-n ; P 

n, A*«*5-rF7 r -*«wDt»«L, Htfj**u 

- P 5 -f h r - * IS R W D £ fttC L ft << > ><- * 3 6 
(3 6 1-3 6 32 ) klMitRm-thT-m 
BWDfcflMtU Hi;jtt*S«EU-F5-f hf-*«B 
RWDK»ttLft'f^<-*3 7 (3 7-1-3 7-32 ) 

i:£#iy„ -W-* 3 6lfc SHtflSB (a. c) 3 
2©ffl»«9«i:, *©K(Ett9B#fc««A»**iftt 
t©», y-F^-f fr-*«RWDCM^*HlAt 
So -fV^-*3 7t^fi»C, gftftEliS (A. C) 3 

t©*, ggy-F7^hr-^BRWDt{i^ai 

[0 1 2 0] 02 6 14, 02 5lc^tS*?@B©@tt0 
TfeSo 02 61CJ4, ttiu]HRSn3 l-l««**ftT^ 
So m26\cm^0\C. gttfb[§18S3 2-lli, HA^ 
S©ORy-h3 3i:, ~ A^)S©N A N Dy— h 3 4 
ORy-h3 31i:{i, "7fc*7V*Xfi9B 
MULl. BMU L As feitfttji**^ SV^OT 
WRTtft-ftf'nAASn*. N AN Dy— h 3 4 1c 
14, ORy-F3 3©ffi*» 43*tfE<6rZH|4§BT 
F. S Ttf*n?nA**ft«, N A N Dy- F 3 4 14, 

[0121] /-lArt- KH, jR<ErX MI^T E S 
TWH^iUtft-aT^*. i©ftl6, ffittftHII«3 2 
-1*^14, ORy-h3 3©ffl*e^ NANDy- 

h3 4©aiA»e>, mttu^wa&iftTiMjSft 
t4, o r y— h 3 3 ©fib^©mffi v^mc <k o }3^$ n 

So 

[0 1 2 2] rXht-KHf, KKrai-flWT 
EST^ffi^l/tftSo C©fti6, NANDy-b3 
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4 il or v- v 3 3 <om u^/ucMfc^-r, ^<om 

881 4-1-1 4-12 kmfcW&eHLTVZ. 
[0 12 3] ffi(Dg1tiM3 2-2-3 2-32 t> A*J 

0883 2-2-3 2-32 £HttttBBr?ft«o 

[0 12 4] MSEU:, 8ttfl:i3ft3 2-1 

-3 2 32 Wftlfr 1 &l"l)l<Dm{i*&t! 10 
U F5'Te>y@SS3 5-1-3 5-32 ©?*S©lo£ 

T~zm&, c©)i(fn/'ci«©u-K7-<h-r-^ 

SlftRWDIcAfrfftSo C©&, ktHnfcT-^ 
LfcAa*ft5. c©J;$tel/c. 9&5»«rftTt\fc 

^ty-t/wcr-^^artiiSfts. 20 

[0 12 5] Sft, fXh7^ htflCU* *£14fl«3 
2 1-3 2 32 tf^ftl/^JfrOTffifeflJftU K9<f 
e^y0B3 5-1-3 5-32 O^Tfcifittft***. C 
ftfcJ;?T, ^©^hr-^ftWD/A £T©'J 
-K9<f Fr-^gBtRWDK, ffl^Wl^^nSo 
*LT, ^7©fl8]5fr6Aft£nfcT-*fl#*A 4 
T©U-F9-f Fr-^taitRWDfcAAStlSo C© 
ft, Afc<*ftfcT-*<i*tli, «iifflO, HijHirtDQ 
/<*77*ftLT3 2tt©r-*fl§ttDQJ<:A;fc2:tl, 
DQy-F*ftLT3 2tt©e*Ff8**BLU:A7JStt 30 
«„ C©<fc-?li:L/C, SaSKSft-n^ST©*^ 
fc;Uc. ^-©x-^tfPPfleSSjAgtis, 

[0 12 6] C©8W©8!3©$figfflJl;:<IS6 4 
^^ftr-y f-DRAMtcO^^TSiW^So 02 7«U d© 
ffln<D% 3 ©HfltfiflKc^S D R A M<0m®% 7*n 7 * 
0, H2 8& B2 7K^fl 6^^ftr«y F-feA7l>- 
©-OfcJ; 0 #Wc*Lfc7n y *HT*8. 

[0 12 7] S?3©£j&0IJfc&SDR AMli, S^ftlC 
^©^J&flJlC&SDRAMfclliraj*. SfcSjS 
ti, %3<DMWHc%ZDRfliM-eii, 5ft©#7A7 40 
FUX (A8C-A 1 2C> BA8C-BA12C)* 

H{g*fT E S T*DQ/W77l<:A*|-f*<fc-?li:L;rcC 
fc?£S 0 £©«&, IPJ^iJ4*<D^-7ix7Fl/XA 1 
1C A 1 2 C, B A 1 I C, B A 1 2C£ffll,>T, 4 

y;i/-y<oy-K7-i' hT-marn-yRv/n i - 

RWD8, RWD9-RWD 1 6, RWD 1 7-RWD 
2 4, RWD2 5~RWD3 2©9^. 1 401/- 7£S 
So 8Jt>©6#©rt7.k7FUXA8C~A 1 OC, B 
A8C-BA 1 OCfcffll^T, 8«©y-K7fhT- 50 
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*«wrwd©$*. immx. 

[0 12 8] c©<fc5*y-F^hT-*ia*f©jSiR 
SfTSCfctJ^T, »3flD*««Bc:««DRAMT? 
(i. y-H*. 3 2fl8©DQAy77©?5> 1<B©D 
Q^5»7r©»« t SbflFU S£y©3l{E©DQ/W77 
!±©)^L*^<»:olC-et5o Stftlfc 1 ffi©DQM-y7 

rfcwasftfcy-Kv-f hx-^RWDt, s<s'J 

- Kv'f h t-^HU B R W Dt©l81lcU; v 'J -fcAfr 

CftfcttU Slfnft^ofc3 1<I©DQ/W77lcg| 
tt£nfcy-K5'fFT-*«RWD, fcJtfEKU- 

[0 12 9] C©«k9fc:. -b;I/7P-> feitfDQ'W 
7rfc*9i»7Kl/X*AaU 3 2«©y-F9-fh 
x-*«J*R WD*»6 1 »©U- Fr-*8*tR 
WD*»Ki:*:fc*9» "?A*7V*X0Rte, vA* 

[0 1 3 0] 02 9li, $3©$flMI<:ft5DRAMtf 
gflTrsjlh v>t/^7l/?X8©v;l/f 71/7X088© 
BftH. H3 0tt, ^3©HffiWc^5DRAM^{§ 
tS$g2V/U*7U?X©©V;t/*7l/:7X088©088 

[0 13 1] 02 9^<fct5EI3 OlCin-ri^tC, 7if 
7V*X@Rtt, U-K^-f hr-*ilRWDtfA2j* 
tt5PMOS2 (**^liPM0S2 ') <D&Z$fv"? 

tvs 0 cn^©PM0S2(i, fMHB?vs£&i/- 
FXo (fcSbliftay-FXi ) tonicawicaMii 

[0 13 2] C©«5dt-Cfe5t. V/U^rU^XEW© 
JitftS, ®3©Hffi0IJI«:^SDRAMm rXht 

- Fm©»aaiiii»t. sg 2 ©^sgeajt ^aiicHifigT* 

5o O*0^Xht-FI»ttt, DQ/<97T*3 2fl 
R»fcilM***5Cfcl». 3 2Jt©y-F5-f Fr-^f 

[0 13 3] l3©HfiSCT{il^DRAM©7^h^© 

ftfftt, *2©*«i!8jt«*)ytta<, 7-f fv 

;l/^7U7^i 2©Wfi8ttSt>6.ft^. ±32812, SI 3 
©H»«!IU:«S D R A M*>^{i, ^©J:<5ft«6**ff * 

[0 13 4] asf, JBlOftKN^RWc, 
e»«PMOS»2**V, *7 
7 , HrXBJBtRlttO«ff«t5jM(lia«»H*»*i: 

ttf-e**. c©ii46ii5iRiai-e{i, «a/-Fx 3 » 

X. , BXo . BX. 4£fctt<»fcSa*ffi*T»*» 
U-Fv-f Fr-#«ttRWD*»6y- 

[0 13 5] Sft, ±l2»aS*r-*g^©6^tt, 'J 
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»itovcci:««:fc*, wmtzctirez 

•r-**!l*lRWDlCtt, r-^^WL^'fT-? DQ/W 

77©b7y^X*lC&®;£ttT^*©T\ 

a ^Stttftr^ftT^So C©fci6> 'J-F^hr 

-*ISttRWDti> ^«t***«a*fl«i*0. Lfc 

tfoT, y-F^hr-*S&ttRWD©m{i?.©gft 

tt, lEfttfflWC&So C©fc4>, 03 7, 03 8 K 10 

f-*»«RWDfr6'j-K^#ta»R D'N, naic 

[0 13 6] CftfctfU C©»*!lCffi«ftnBB£IB 
714, T-*fl§<c>tJflPM0Sff2ti, *<D?-hM 
m\ VCC - I V t hp (V t hpttPMOS2©L 

*v*hbed i mtttmn. mm**, y 
t»ouiai*ja«t«ci:#r**, ioT, y-*fa^ 

tfy-F^Hr-^ISttRWDUlAftSftTfre., « 20 
Jffly-KXo , Xl , BXo , BX. <Dim&Tc7tZ 

[0 l 3 7] Sfc. C©f^lC«S*«(lHl»8ll-l»tt, 
B$. &?JM*ffi Uc «fc 5r X h ISMS®*- FAftt 

co 1 3 8] c(D%.w\c&zmmm?ii. 

h^FllSlCti, |Bj-r-^«:Cn?.3 2lf'y MC^n 30 

U -HRLTWkttntf "0" £tfJ*jT5o C*ifc.kt> 
T, ffl«, I tr-yh-f^f^^cjt^ 

Tl/3 2ldII8TM*£o 

CO 1 3 9] rXhy-Ktftett, DWfWTMS 
BMU L 1 ~BMU L 8, BMU LA~BMU LD££ 

RWDl£»»ai«nft7 s -*ffl<W)^T*, U-Hr- 
*®*fRDI«:gA&:n-5o Lfrt, y-Fr-*l§*fR 40 
D©tiJ*ilt, V^\~^7<0^\c U-F^hr 

- **i*t r w d icasfcta* nft t- *m<D±xffwm 

*l®mtirc%%-Q&Zo o£t), 3 2tfyF©r-* 

A^T-»LT^n{f> z<D~fmrzT-*t>K y-F 
nit, y-FT-^^*fRD<o«ffi{isu^;nca^-r 

5„ dCi^t, l>-Fy-*fS*fRD©tfi{i!tli, 17 
-m-j tit *t. X7-tfft^'j i: § fc TiiW<:8 
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C0 1 4 0] C©**IC, 8?2, 8!3©3lfiS0M3D 
RAMT'lt, /-^MW**- K*fc, Sifter-** 

ic attests aMR«^oA*i*tt*a 

CO 1 4 1] 02 9*5j:tf03Oli:*UcV;t/? 

yi^xiasstt. 03 1 \c*tmm&%m&mirz 

t>©Tfe5o 03 1 It, C©5lfifl©^4©^fiSWC^5 
W(*l«iai»BilBOHBBrP**. 
CO 1 4 2] 03 1 KwtJ:$fc, r-^JIIREIS&l 0 
Ott, *ga©r-*l»ils]8&5 0 0-1-5 0 0-4*# 

i&o $st©y-*£»&5ooii, s&?vvDtm 

/-KXiOBK, M9Jfc&$£ftS* #St©r-*te 
5Hs]885 0 0li, Aftr-SWA-Dt, S^fl^B 
a~Bdt^A^2n5)HRliISS5 0 1 fc, S0?|5)8&5 
0 1 ©HJ*ltfA^fl5 PMO S 2 
CO143]032lt, 031 lc^-rS#?lHlSS©0K0 
•e*5o 03 2lcti, ft£SIREI$5 0 l-ltf;fr*tlT 
IP*. ffll©SIR@gS5 0 1 -2-5 0 1 -3li, £«85 
0 1 Mt|eg®©la]g&£#0 0 
CO 1 4 4] 03 2lC/Tx-fi9lC> HM38&5 0 1-1 
it, Aftr-iWAi:, jHRffilfBafctfAfrSftS 
NORy-F502t, NORy-F5 0 2©tll^tA 
mmLMV*-* 5 0 3 t*%tS« -<V>\-* 5 
0 3mi3tZm tt, SRB»5 0 l -l©fflWI^? 
NORy-F5 0 2{t, S«{g^Ba©mft^|g 

u^^-cftst*. *©tawi#©afftu^;i/«, a*> 

r-^<l§A©m&U^;Ucfi;i:Tt{k*-B-5o 

NOR y— b 5 0 2 li, m$lta% B a ©«tt*«iB5l^A 
^IDililOllffilAW, ktlT-Z 

5 e Lfc^oT, B3 1ic^rft8(BK8»(t, 

% B a ~ B d ©€{&tf<5 U^l/T**5 t , k)]T-*t 

^A~D?r, PMOS 2©y-F'\e^S©T% 01 

&zm2ic*mfmmatmm$>mm%< 

CO 1 4 5] C©«W©m5©*tt0IJ[c^5imi 
(«M9EBMttl»co^TaHBW*. 03 3tt, d©^ 
m 5 ©HSt«IH«:KS^«^a®K8H©08S0-ei6 

CO 1 4 6] 03 3t/T-r®5©HfifiWc«5aH? 

<ommim-zt>\ my- fxm^&^v^b 

SS6 0 OfctttaLfc^tfgfcoTIASo 
CO 1 4 7] «a/-FXlt, ^y^+-5?f|^ PRC 

h wnr ^ y * * - © n m o s 4 tm w t s . 
oofi. ^iiZ-FXA^n-TYy^n-U^l/ta 
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[oi4 8] c<Dm\c%zmmm-eit. 
[0149] sfc. frtit s 7?*wa&tv?m&ts y io 

S£-?fc, m^y-;fm<DCtT}&%o m%s pmo 
[0150] ±E«sy-Kx©«ft*@£*s-5-y* 

®8g6 0 0£, JJBaKr^y^HBfc-rscfc?, r- 

SOT, iUJgfcr- *©§*mfcttfc < 
*So 20 

[0151] 03 3£*-f7-yf-iE]g86ooi4, 029 

IC^tttffly-KX. , »a/-KBXo , 03 OK* 
*#S/-FX. » &SI/-FBX. , 43itfEl3 1 lc 

fx cit-e**. 

[0 15 2] *IC, £©5^©3l6©f&860IJfcftS¥« 
ft*«HB»Blco«i^TBWt*. 03 4J4, Z.0>m 

So 

[0 15 3] H3 4fc^*S6©H*fflli:ffiSSUa®B 
SSti, 0 1 *>J:tf 0 2 fc^f««[0888fig©MO S F 30 
ET©«MH!*» £T5$e <*■£/•;: *>©T'&S U ^ r- 
*®^lcitfflNMO S8ttt#»»#2 N-9-2 N-1Z 
fflft8|fffiPM0SflMc<*#Iglft{i3P 9-3 P I 

2 WM/-FBX, fcTW*— >**S7tft©PM 
OSttt«H«F^4P*f^ili1f. 01i>«ktf02li: 

[0154] coseosamictfisttHonmsai 
tomettAtt, an omitmt TO-cifeSc 0 

3 514, M6©$fiSPJlCffi^aiS<Oilf^fxfi0ilfW 
0TfcSo 40 

[0 15 5] C©5BH©SS7©f&fiS0IJfc:fi&Sf-$? 
ttflMlBU8ttiBtCOl^3ifW«. 03 6iik. C©»fl 

©fg 7 ©attftiefts ^(*ijiSi@gsS!iaoi2iK0T« 

So 

[0 15 6] H3 6lCKt87®*M0fcffi«ttB& 

0 3 4 \cmtm<om; - k x ic % 0 3 3 ic* la* 

£^7y^0&6OO£ttjniUfct>©T*fcSo C©5!7 
fS»0Jfc«S«©©8!)ftsai*\ -?-©S®©fiJjiStt, IB 

\ tonmmtm'e&t) > *oH3 3t«LfcjB5©i6 



[0 15 7] Jf &fM0fcJ:0ltt)lfcC©a9;'V$ 

st, m<DT-f*miix, *s^eat«©fc. 

So 

[0 15 8] *ft, DRAMftHOf-XHJftt-Kfc 

So 

[0 15 9] 

HR^nsr-^a^t^^-et, 8»&sjRttflw 

So 

v&mmitmi 

[0 1 ] 0 1 lii:©5WI©SB l ©^MclRft^Vftll 
[02] B2ld;C©m©$l©3ftMKfl&¥«ttft 

tt@BttB©BftH. 

[03i m&zvm<D%\<ommc.9k%mm 
[04] ■4ttconn©a(io«ttMicft«¥mi 

«!0BSilB©*4Sa*^-0. 

[0 5 ] 0 5 \tm.w*)W7 uwQtvmmm 

0o 

[06] H6l*0*©fll©v^^U^*©»4SM* 
*?0c 

[07] 07»iC©^©^2©^gl|»i:^SDRAM 
©^a>y^0. 

[08] 0814071;:** l 6*#t:-y h-fe;l/7L/-© 
7a-y£0 o 

[09] 0 91408 2 5 6*ntf-yh-fe;i/7 

©7Dy £0, 

[01 0] 01 Oti:09li:jp1-DQMy77©@880« 
[01 l] 01 ittHi 0fc*-rDQ/<'j>7r©fifttt 



[01 2] 01 2a07fcjpty-Fv/t/^7"U*tf& 
•7^ hT*^^Hr*©7av £0. 

[01 3] 01 3(401 2lC*tv/l/?7V*;Mi<§51 
£0%©08S0o 

[01 43 01 41401 2IC**U-KV**7V*» 
©7a>y^0 o 

[01 5] 01 51401 4fcjjVfSil ?;I/*7U*X» 
©V7l/f- 7 U£ * (s]K©0B0o 
[01 6] 01 61401 4fcjjVfm2V;l/^7l/i'Xia 
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<Dv;V?7l^X®88<D0880o * 
[01 7] 01 Hi&tl\Zvbm%W.T'%ZDRMA 

mi 8] 01 mm\ 7tcmz4?*mwm 

[01 9] 01 91401 4\tifitV-Y-*lWfM# 
©®jfti£JB0o 

[02 0] 02 01401 4t/7ity-H ,! e;Pf 

[02 ]] 02 H40 7 iC^trX HgSS(D|H|?g0o 10 
[02 2] 02 2«07iOTtjS«lal!S<O(n]!S0o 
[02 3] 02 31401 5IC/T^rv/l/*7V*Xls]gS<D 
©ftstf!ig£,Txt0, 

[02 4 ] 02 4 140 1 5 tOorv/W^l^XESg© 

[02 5] 02 5J401 2IC/T-r7-1'hv;U^yu»-9- 
<D7u-y;70 o 

[02 6] 02 6 «02 5lOf^S^@^©|§K0c 

[027] mmc<»m<o%3<ommmzDK 

AM©7a-y£0 o 20 
[02 8] 02 81402 7 1*1*^1 6^^tf-y F-fe;l/7 
U-©yD-yi'0 o 

[0 2 9 ] 0 2 9 It C <D%Bjj<D$ 3 ©SWItCGiS D R 
AMtfm?5%l 7rt,^7b*XS<9V/l^7V;7X 
08S<DI3Sg0o 

[03 0] 03OttC<O^«D^3©Hfi|glJ»C^SDR 
AM^i-T5iB2v;l/^yu^xa«v;U^yu^X 

@»©0»0o 

[03 1 ] 03 1 &c<Dm<D%4<DnmMmz i m 
#mmm<om&o 30 

[03 2] 03 21403 1 fc/7**ifflK[Hl8©EIS&B. 
[03 3] m3HZ<D5m<D%5<»mmiZ®Z*® 

[03 4] 03 4l4C<D5|B^<O^6(D3ISi|gljl<:^^ 

[0 3 5 ] 0 3 5 ltcmW<D% 6 <D3J«0fll«:«3 W 



[03 6] 03 6l4il<D«IH<Dm7©llflHMIi:«5iN? 



[037] mnm*<o-?)i,?-7uw-<Dm^ 
[0 3 8] 0 3 8 m&oim-vunuwoim 

0o 

2-1-214 , 2 -1-2 -14 •••T-*e 
5ifflP^-V*rt/SM0S F ET\ 3-1-3-14, 3 -1 
-3 '-14 -aj*»lRfflP^*/l'S!MOSFET, 
4, 4 '•• ^'J^+-i/*fflN^+^l/SMOSFET> 
1 0-v;1/*7V*X{IS§8£@S8. 1 l-U-Kv;l/ 
12 -9^ hVA^^l/^. 14-1-1 
4-12 •••TJb*7l/*XflMH84ffl'/-hEIB» 17-1 
-1 7-4-v;l/?7HrX[sl88, 1 8-VJ|/f 7U?X 
ESS. 1 9 •iEt9fi^fflv;l/^^U^X0SS. 2 0- & 
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